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Abstract. Aerosol measurements are conducted worldwide in order to

Analysis Approach. The AE vs. AOD scatter plot is a common tool overestimates AOD with respect to smaller AERONET AOD. Generally,

significant differences in AE and AOD values with respect to AERONET
observations. We attribute these differences between AERONET data and
satellite MODIS and MISR data to spatial and temporal sampling procedures
as well as model assumptions and retrieval algorithms of satellite data.

identify the impact of aerosols on Earth’ s radiation balance and its local and to display aerosol types. While AE gives information about the aerosol size, MODIS AOD measurements seem to be more reliable (Fig.6). e T
global climate. Aerosols are fine solid particles or liquid droplets suspended in AOD is related to the aerosol loading. Figure 1 shows scatter plots for the o ;
the air, with diameters ranging from a few nanometers through a few tens of four investigated aerosol types for both MISR and AERONET data. 8 1 T T GAOsz:O(.).ll-:
micrometers. They differ in size, shape, composition, and lifetime, depending MODIS/AERONET scatter plots display similar patterns and are therefore MISR < 05 T e
on their origin and subsequent atmospheric processing. There are various not shown here. Each aerosol type shows a characteristic data distribution Urban-Industrial Biomass Burning = ° %?h‘— e
approaches to aerosol measurements, e.g., ground-based or satellite pattern, with similar distributions for MISR and AERONET observations. % e — ; ’
observations. In this study, we combine satellite measurements obtained by the However, for each aerosol type, there are nevertheless remarkable &z 1 A
Multiangle Imaging SpectroRadiometer (MISR) and Moderate Resolution differences in the AERONET and MISR data distribution. Eé - e
Imaging SpectroRadiometer (MODIS) instruments, respectively, and data 0 ! Dust Maritime
from selected stations of the worldwide ground-based Aerosol Robotic i 8 0.4
Network (AERONET) in order to compare the Angstrom exponent (AE) and Urban-Industrial Biomass Burning [ i ol -
aerosol optical depth (AOD) at a wavelength of 550 nm. We used AERONET % 2 2 a 01
measurements as our frame of reference. Four major aerosol types were % o R S _0_2
investigated: urban-industrial, biomass burning, desert dust and maritime. The g LT es <F 3 = P 02
results show that MISR and MODIS data demonstrate systematic and “— S - . E:J = s e

>

Analysis. This investigation focuses on assessing the accuracy of MODIS/
MISR data retrievals and determines trends in satellite data retrieval errors.
The data retrieved by MODIS and MISR are frequently in contravention with
direct measurements from AERONET, which provide the accepted values for
AOD and AE. Previous analyses have shown trends of overestimation or
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Figure 3. Difference of MISR and AERONET AE vs. AERONET AE

AERONET Aerosol Optical Depth (AOD)

Figure 6. Difference of MODIS and AERONET AOD vs. AERONET AOD

Significant differences were found for MISR and MODIS seasonal
dependent AOD values. For urban-industrial and biomass burning aerosol
types MODIS clearly overestimates AOD with respect to MISR data. No
significant variation in difference were found for desert dust and maritime
aerosol. No significant differences were found in seasonal AE variations.

underestimation of AOD in the satellite data (e.g., Kahn et al., 2010). Thus, we Aerosol Optical Depth (AOD) MISR g e oD orrbten pertonth atFlluten Stes o B perHen s Bemna e
compare and contrast MISR- and MODIS-retrieved aerosol optical depth Urban-Industrial Biomass-Burning . - i : —

(AOD) and Angstrom exponent (AE) values with coincident AERONET sky- Figure 1. AE vs. AOD scatter plots it m=-05 s m=-0.44 g .. g e L P _
scan results at a wavelength of 550 nm. Furthermore, we investigate whether bis 0.5 Gaop=0.16 S i ) e )
there are seasonal patterns in AOD and AE observations. We use a statistical °'ZZ i °'ZZ %.,. | | E—EHE&EEHE |

approach in order to find the significance of such trends or patterns for AOD Further analysis reveals trends in the MISR and MODIS AOD, respectively, 0.25 025 ¢ \‘g\ 2 3 s s 7 e I T R R

and AE differences for four aerosol categories. We display our results for the and AERONET AOD values (Fig.2), specifically for urban-industrial, i o P e

trends of AOD and AE in absolute values as well as in terms of the standard ' 1 7 e RO ton stes e B O g s

deviation o 1n order to demonstrate the significance of the outcome. The time
span covers data from years 2000 through 2008.

Data Selection. Four aerosol types were investigated: urban-industrial,
biomass burning, desert dust, and maritime. The stations are selected for the
expected dominant aerosol types and their geographic diversity and well-
populated data records during the analysis period.

biomass burning, and desert dust data. The scatter plots clearly suggest
opposite trends with respect to AERONET AOD.

SATELLITE AOD vs. AERONET AOD at Pollution Sites SATELLITE AOD vs. AERONET AOD at Biomass Burning Sites
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Figure 7. MISR and MODIS seasonal AOD. Shown is the absolute AOD

(top), and the difference in terms of standard deviation o (bottom).

T TR— 3 _ Figure 4. Difference of MISR and AERONET AOD vs. AERONET AOD Conclusion/Future Research. There are significant differences
Urban-Industrial Biomass Burning Desert Dust Maritime a -2 s " of MISR, MODIS, and AERONET AOD and AE. This can be attributed to
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clearly overestimates small particles and underestimates bigger particles. A
similar scenario is given for MODIS retrieved AE (Fig. 5). In Figure 4,
differences between MISR and AERONET AOD are shown. In this case,
MISR underestimates AOD with respect to higher AERONET AOD and
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Figure 5. Difference of MODIS and AERONET AE vs. AERONET AE



